Diallylpolysulfides induce growth arrest and apoptosis.
Garlic-derived organo sulphur compounds such as diallylsulfides provide a significant protection against carcinogenesis. Chemically synthesized, and highly pure diallylsulfides with a chain of 1-4 sulphur atoms, as well as a range of control compounds, were employed to investigate the influence of these agents on cell viability, cell cycle arrest and induction of apoptosis in HCT116 human colon cancer cells. Diallyltrisulfide, and even more efficiently diallyltetrasulfide treatment of HCT116 cells led to a reduced cell viability, cell cycle arrest and apoptosis. A similar activity was found for the propyl-analogues, while mono- and disulfides were considerably less active. Initial calculations point toward the ability of tri- and tetrasulfides to form reactive oxygen species (ROS). Here, we found that the induction of apoptosis was indeed dependent on the redox-state of the cell, with anti-oxidants being able to prevent sulfide-induced apoptosis. Furthermore, using HCT116 cells which were either positive or negative for p53 revealed that p53 is clearly dispensable for induction of apoptosis. Growth arrest and induction of apoptosis is associated with a considerable reduction of the level of cdc25C. These results support the therapeutic potential of polysulfides and allow insight into the mechanisms based on the polysulfide biochemistry.